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In the title compound, C22H22O4, the two cyclohexenone rings 
adopt half-chair conformations, whereas the six-membered 
pyran ring adopts a flattened boat conformation, with the O 
and methine C atoms deviating from the plane of the other 
four atoms by 0.142 (2) and 0.287 (2)A, respectively. In the 
crystal, weak C— IT ■ O hydrogen bonds link molecules into 
chains running parallel to the a axis. 

Related literature 

For the biological activity of xanthenes and their derivatives, 
see: Lee et al. (2011). For related structures of xanthenes, see: 
Asad et al. (2012); Fun et al. (2011); Mehdi et al. (2011). 



Experimental 

Crystal data 

C22H22O4 
M, = 350.41 
Monoclinic, F*2Jc 
a = 8.53% (5) A 
b = 9.9243 (7) A 
c = 21.9501 (13) A 
/3 = 102.5455 (14)° 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Rigaku, 1995) 
T min = 0.821, r miix = 0.983 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.136 

S = 1.08 

4100 reflections 

244 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V= 1815.85 (19) A J 
Z = 4 

Mo Ka radiation 
/i = 0.09 mm~' 
T = 296 K 

0.40 x 0.20 x 0.20 mm 



17353 measured reflections 
4100 independent reflections 
3248 reflections with F 2 > 2a(F 2 ) 
R iM = 0.018 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.25 e A~ 3 

Ap mi „ = -0.21 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C14-H14B- ■ 02' 


0.97 


2.43 


3.3231 (18) 


153 



Symmetry code: (i) x + l,y, z. 

Data collection: RAPID-AUTO (Rigaku, 2006); cell refinement: 
RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
CrystalStmcture (Rigaku, 2010); software used to prepare material 
for publication: CrystalStmcture. 

Fiancial support from the Korea Institute of Science and 
Technology (KIST) is gratefully acknowledged. 



H3CO 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GO2043). 
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9-[(£)-2-(2-Methoxyphenyl)ethenyl]-3,4,5,6,7,9-hexahydro-2/T-xanthene-l,8-dione 
J. H. Cha, A. N. Pae, J. K. Lee and Y. S. Cho 

Comment 

As part of our ongoing study of the substituent effect on the solid state structures of xanthene derivatives (Lee et ah, 201 1). 

In C22H22O4, (Fig. 1), the bond lengths and angles are normal and correspond to those observed in related struc- 
tures (Asad et ah, 2012; Fun et ah, 2011; Mehdi et ah, 2011). The methoxyphenyl group in molecule is almost planar 
[C26-04-C25-C26 = -174.54 (16)°]. The two cyclohexenone rings in display half-chair conformation, Fig. 1. Atom C4 
lies 0.621 (2)A above the plane of the remaining 5 atoms of the ring containing atoms CI to C6. Atom C9 lies 0.621 (2)A 
above the plane of the remaining 5 atoms of the ring containing atoms C7 to C12. In the six-membered xanthene ring adopts 
a flattened boat conformation with the 01 and methine, 13, atoms deviating from the plane of the other four atoms by 
0.142 (2)A and 0.287 (2) A. 

In the crystal, a weak intermolecular C — H-0 hydrogen bonds (Table 1) links the molecules into chains which run 
parallel to the a-axis. 

Experimental 

To a solution of 3-Hydroxy-2-[(2(i?))-l-(2-hydroxy-6-oxocyclohex-l-en-l-yl)-3- (2-methoxyphenyl)prop-2-en-l- 
yl]cyclohex-2-en-l-one (1.25 mmol) was added methanol(12.5 mL) and catalytic amounts of sulfuric acid(0.2 mL) under 
a nitrogen atmosphere. After stirring for 3 h, the solvent was evaporated and the remaining residue dissolved in ethyl acet- 
ate. The mixture was neutralized with saturated sodium bicarbonate and the solution was extracted with ethyl acetate. The 
resulting solid residue was purified by recrystallization from ethanol and methylene chloride to afford white needle crystals 
suitable for X-ray analysis. 

Refinement 

Atoms H18 and H19 were located from a difference Fourier map and refined freely [C18 — H = 0.965 (18) A and C19 — H 
= 1.00 (2) A]. The remaining hydrogen atoms were positioned geometrically and refined using a riding model with [C — H 
= 0.93-0.97 A] and CAso(H) = 1.2 or 1.5£/eq(C). 
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Figures 



L 1 



Fig. 1 . The molecular structure of (I) showing the atomic numbering and 50% probability dis- 
placement ellipsoid. 



9-[(f)-2-(2-Methoxyphenyl)ethenyl]-3,4,5 

Crystal data 
C22H22O4 
M r = 350.41 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 8.5396 (5) A 
b = 9.9243 (7) A 
c = 21.9501 (13) A 
(3= 102.5455 (14)° 

V= 1815.85 (19) A 3 

Z=4 



6,7,9-hexahydro-2H- xanthene-1 ,8-dione 



^(000) = 744.00 

D x = 1.282 MgnT 3 

Melting point: 427 K 

Mo Ka radiation, X = 0.71075 A 

Cell parameters from 13636 reflections 

6 = 3.2-27.4° 

H = 0.09 mm -1 
7=296K 
Block, colourless 
0.40 x 0.20 x 0.20 mm 



Data collection 



Rigaku R-AXIS RAPID 
diffractometer 

Detector resolution: 10.000 pixels mm" 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Rigaku, 1995) 
J min = 0.821, T max = 0.983 
17353 measured reflections 
4100 independent reflections 



3248 reflections with F 2 > 2o(F 2 ) 
R int = 0.018 

@max — 27.4 
/!=-10^11 

£ = -12^12 
/ = -28-^26 



Refinement 

Refinement on F 2 Secondary atom site location: difference Fourier map 

-, -j Hydrogen site location: inferred from neighbouring 

R[F 2 > 2o(F 2 )] = 0.044 J ef , 

, H atoms treated by a mixture of independent and 

' ' constrained refinement 

S= 1.08 w = V[a 2 (F 0 2 ) + (0.07S4P) 2 + 0A912P] 
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4100 reflections 
244 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement was performed using all reflections. The weighted i?-factor (wR) and goodness of fit (S) are based on F 2 . R- 
factor (gt) are based on F. The threshold expression of F 2 > 2.0 o(F 2 ) is used only for calculating i?-factor (gt). 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 




z 




01 


0.24674 (12) 


0.65221 


(10) 


0.34715 (4) 


0.0507 (3) 


02 


-0.20315 (12) 


0.36602 


(11) 


0.29337 (6) 


0.0626 (3) 


03 


0.23752 (13) 


0.39194 


(11) 


0.16669 (5) 


0.0577 (3) 


04 


-0.19930 (17) 


0.46300 


(12) 


0.02525 (5) 


0.0704 (4) 


C5 


0.01484 (14) 


0.51591 


(12) 


0.31309 (6) 


0.0390 (3) 


C6 


-0.11815 (15) 


0.44136 


(14) 


0.33047 (6) 


0.0454 (3) 


C7 


-0.13815 (18) 


0.45708 


(18) 


0.39689 (7) 


0.0592 (4) 


C8 


-0.09477 (19) 


0.59700 


(18) 


0.42221 (7) 


0.0599 (4) 


C9 


0.07687 (19) 


0.63093 


(17) 


0.41853 (6) 


0.0556 (4) 


CIO 


0.10633 (15) 


0.59497 


(13) 


0.35617 (6) 


0.0423 (3) 


Cll 


0.30878 (15) 


0.60472 


(13) 


0.29859 (5) 


0.0404 (3) 


C12 


0.47915 (17) 


0.64695 


(16) 


0.30453 (7) 


0.0530 (4) 


C13 


0.52343 (17) 


0.64744 


(16) 


0.24128 (8) 


0.0552 (4) 


C14 


0.47594 (18) 


0.51597 


(17) 


0.20733 (8) 


0.0563 (4) 


C15 


0.30516 (16) 


0.47312 


(13) 


0.20547 (6) 


0.0443 (3) 


C16 


0.22483 (14) 


0.52783 


(12) 


0.25284 (5) 


0.0381 (3) 


C17 


0.04913 (14) 


0.49631 


(12) 


0.24894 (5) 


0.0378 (3) 


C18 


-0.05446 (14) 


0.58600 


(13) 


0.20051 (6) 


0.0395 (3) 


C19 


-0.14029(15) 


0.54299 


(14) 


0.14667 (6) 


0.0428 (3) 


C20 


-0.23750 (15) 


0.62750 


(13) 


0.09714 (6) 


0.0423 (3) 


C21 


-0.30228(17) 


0.75056 


(15) 


0.10949 (7) 


0.0511 (4) 


C22 


-0.3946 (2) 


0.82777 


(17) 


0.06197 (8) 


0.0637 (5) 


C23 


-0.4239 (3) 


0.78154 


(19) 


0.00164 (8) 


0.0697 (5) 


C24 


-0.3609 (2) 


0.65984 


(18) 


-0.01266 (7) 


0.0656 (5) 


C25 


-0.26841 (18) 


0.58327 


(15) 


0.03475 (6) 


0.0504 (4) 


C26 


-0.2132 (4) 


0.4176 (3) 


-0.03727 (8) 


0.0919 (8) 


H7A 


-0.2487 


0.4381 




0.3984 


0.0711* 


H7B 


-0.0706 


0.3918 




0.4232 


0.0711* 



where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.25 e A~ 3 
Ap min = -0.21 eA~ 3 
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Atomic displacement parameters (A 2 ) 
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C25 0.0604 (9) 0.0479 (8) 0.0391 (7) -0.0010 (6) 0.0029 (6) 0.0043 (6) 

C26 0.159 (3) 0.0715 (13) 0.0406(9) 0.0177 (13) 0.0119 (11) -0.0068(8) 

Geometric parameters (A, °) 



01 — CIO 


1.3794 (17) 


C22 — C23 


1.372 (3) 


Ol — Cll 


1.3727 (17) 


C23 — C24 
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CI 7— C5— C6— 02 


-1.49(18) 



PII P17 Ul 1 A 

Cll — ClZ — hllZA 


1 nn c 1 n 
lUy.j 1U 


P11 P11 III ID 

Cll — ClZ — hllZB 


1 nn cno 
lUy.DUo 


P 1 1 P11 TJI1A 

C13 — ClZ — hllZA 


1 nn cm 

luy.ju/ 


p 1 1 pii 1 1 1 id 
C13 — ClZ — hllZB 


1 nn c 1 1 

luy.jiz 


TJl 1 A P11 TT 1 ID 

hi 1 ZA — C 1 Z — hi 1 Zr> 


1 no mi 
lUo.U 11 


pii pn un a 
C 1 Z — C 1 3 — hi 1 3 A 


1 nn a nn 

iuy.4yu 


P11 p 1 1 it nn 
C 1 Z — C 1 3 — hi 1 3 r> 


1 nn a m 

iuy.4yz 


pi/i pn un a 
C 1 4 — C 1 3 — hi 1 3 A 


1 nn a o a 

iuy.4o4 


P 1 A P 1 1 I I 1 1 D 

C 1 4 — C 1 3 — hi 1 3 r> 


1 nn a nn 

iuy.4yu 


U11 A pi I II] "JD 

hi 1 3A — C 1 3 — hi 1 3r> 


1 no c\cc. 
lUo.Uoo 


pii pi/i ui/iA 
C13 — C14 — hl!4A 


1 no 7nn 

iuo. /uy 


pn pi /i 1 1 1 i d 
C13 — C14 — hll4r> 


1 no 7m 
lUo. /UZ 


P1C PI /I U 1 /I A 

CI J — C14 — hl!4A 


1 no 711 
lUo. /IZ 


P1C PI /I I I l ,| I) 

C 1 j — C 14 — hi 1 4r> 


1 no 7nc 
lUo. /Uj 


Ul/I A p 1 A I I | | O 

rl 1 4A — C 1 H — rl 1 4r> 


1 C\~l £1 ^ 

1 U / .03 j 


pc P17 un 
Cj — CI / — hll / 


1 no nc o 
lUo.yjo 


PU P17 U17 

Clo — CI / — hll / 


1 no ncn 

lUo.yju 


pio pn U17 
Clo — CI / — hll / 


1 no nci 

lUo.yjz 


P17 PIO U10 

C 1 / — C 1 0 — hi 1 0 


1 i a o /n\ 
114.0 (y) 


Pin pio uio 
C 1 y — C 1 0 — hi 1 0 


1 in n (C\\ 

izu.y (y) 


pio pin uin 

Clo — Cly — hllv 


1 1 O 1 ((W 

iio.z (y) 


pin p 1 n u 1 n 
CZU — C 1 y — hi 1 y 


IK/; /n\ 

ii j.o (y) 


Pin pi 1 ui 1 
CZU — CZ 1 — hlZ 1 


1 1 n i o a 
1 iy.Zo4 


PII P11 Ul 1 

CZZ — CZ 1 — hlZ 1 


1 1 n inn 

i ly.zyu 


P11 PII U11 

CZ 1 — CZZ — hlZZ 


1 in 1 1 n 
1ZU.Z1U 


PII PII U11 

CZ3 — CZZ — hlZZ 


1 in in/i 
1ZU.ZU4 


pn pn un 
CZZ — CZ3 — hlZ3 


1 1 n c 1 1 

1 iy.oi 1 


pi/i pii un 
CZ4 — CZ 3 — hlZ 3 


1 1 n £in 

i ly.ozu 


pn pi/i in i 
CZ3 — CZ4 — hlZ4 


1 in nn 

izu.zzy 


PIC PI/1 I H I 

CZj — CZ4 — hlZ4 


1 in n 1 
1ZU.Z3 1 


U4 v,z,o — nzurt 


1 HQ 470 


04 — C26 — H26B 


109.470 


04 — C26 — H26C 


109.467 


H26A — C26 — H26B 


109.473 


H26A — C26 — H26C 


109.476 


H26B — C26 — H26C 


109.471 


C16 — Cll — CI 2 — CI i 


if i/| /io\ 

25.24 (15) 


pii pn pi i pi i 
Cll — C12 — CI i — C14 


— jU.UU (15) 


pn pii pn pir 
C12 — C13 — C14 — CIS 


4y.61 (16) 


pn pn pk p.1 
C 1 i — C 1 4 — C 1 5 — (Ji 


1 /;n n / n\ 
16U.13 (13) 


pn pn pk pu 
C13 — C14 — CIS — C16 


-22. U3 (16) 


P»l pi c pi /: P11 

U i — C 1 J — C 1 0 — C 1 1 


1 /2.06 (11) 


p.1 pi c pu pn 
U3 — C 1 5 — C 1 6 — C 1 / 


— /.J / (1 /) 


P1/I PK pu P11 

C 14 — C 1 5 — C 1 6 — C 1 1 


-5.16 (17) 


C14— C15— C16— C17 


174.80 (11) 


Cll— C16— C17— C5 


-21.69(15) 


Cll— C16— C17— C18 


100.83 (12) 


CI 5— CI 6— CI 7— C5 


158.36 (10) 


C15— C16— C17— C18 


-79.12(13) 
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pi "7 pc p/: p~7 
CI / — CD — Co — C/ 


nr in /n\ 

1 Ij.iy (y) 


C5- 


-C17— CI 8- 


-ciy 


— Izy.Uz (12) 


CIO — CD — CI / — C16 


11 on { 1 c\ 
22. 80 (ID) 


C16— C17— C18- 


-ciy 


11U.55 (13) 


pin pc rn no 
C 1 0 — CD — C 1 / — C 1 6 


no TO /11A 

-yo.ZO (13) 


C17- 


-C18— C19- 


-C20 


1 T7 / 1 1 \ 
— 1 I 1 .5 J (11) 


r^i "7 r^c no p,i 
CI / — CD — ClU — Ul 


/r oo / 1 Q\ 
—0.00 (10) 


C18- 


-Ciy— C20— C21 


2 O.J (3 ) 


P1"7 pc nn rn 

ci / — cd — ciu — cy 


1 "7/1 ci { ~\ n\ 
1 /4.D1 (1U) 


C18- 


V. 1 / C — V/ 


— C25 


1 M.Uo (13) 


p."> P£ p~7 rs 
Uz — Co — C / — Co 


1/10 CI t"\ 1\ 

— 140. Dl (12) 


C19- 


_C20 C21- 


— C22 


— 1 /y.4o (12) 


pc p/: p~7 po 
CD — Co — C / — Co 


1 A £-A t*\ £L\ 

34.04 (16) 


C19- 


_r?n r?5- 


—04 


-1.7 (2) 


r^t. c^~i r*a 

Co — c / — cs — cy 


zn \n / 1 c\ 

D / . 1 / (ID) 


C19- 


-C20— C25- 


-C24 


1 7o ">*; ^ 1 t\ 
1 /y.2o (12) 


p~7 ro rn pin 

c/ — Co — cy — ClU 


46. Dy (lo) 


C21- 


-C20— C25- 


-04 


1"70 Ol / 1 ">\ 

1 /8.83 (12) 


pn pn pin P.1 

Co — cy — c i u — u i 


100.32 (12) 


C21- 


-C20— C25- 


-C24 


n "> 

-0.2 (2) 


no pn pin pc 

Co — cy — c l u — c 5 


1 a n /">\ 

-14. y (2) 


C25- 


-C20— C21- 


-C22 


n n /Ti 

0.0 (2) 


Ol— Cll— C12— C13 


-156.06 (10) 


C20- 


-C21— C22- 


-C23 


0.6 (3) 


Ol— Cll— C16— C15 


-175.32 (10) 


C21- 


-C22— C23- 


-C24 


-o.y (3) 


Ol— Cll— C16— C17 


4.72(18) 


C22- 


-C23— C24- 


-C25 


0.7 (3) 


C12— Cll— C16— C15 


3.24(18) 


C23- 


-C24— C25- 


-04 


-ny.08(i5) 


C12— Cll— C16— C17 


-176.72 (11) 


C23- 


-C24— C25- 


-C20 


-0.1 (3) 



Symmetry codes: (i) -x,y-\ll, -z+1/2; (ii) x-l,y, z; (iii) -x+\,y-\!2, -z+1/2; (iv) -x, -y+\, -z; (v) -x, >>+l/2, -z+1/2; (vi) -x+l, y+V 
2, -z+1/2; (vii) x+l, y, z; (viii) x+l, -y+3/2, z+1/2; (ix) -x, -z+1; (x) x, -y+112, z+1/2; (xi) -jc— 1, ->>+l, -z; (xii) -x-1, >>+l/2, 

-z+1/2; (xiii) -x-1, ->>+2, -z; (xiv) x, ->>+3/2, z-1/2; (xv) x, ->>+l/2, z-1/2; (xvi) -x-1, >>-l/2, -z+1/2; (xvii) x, ->>+3/2, z+1/2; (xviii) 
x-l, -y+3/2, z-V2. 

Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

CM— H14B-02™ 0.y7 2.43 3.3231 (18) 153 
Symmetry codes: (vii) x+l, y, z. 
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